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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
optical device where two or more semiconductor light- 
emitting elements of different light-emission wavelength 
and integrated on a single substrate and which is 
manufactured with high yield and yield. 
SOLUTION: Two or more stripe-like channels are 
provided on a semiconductor substrate or an epitaxial 
growth layer grown on it, with active layers of different 
light-emission wavelength being formed in at least two 
channels. 
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Partial Translation of Japanese Patent Laying-Open No. 2001-237495 
[Problem] 

It is desired to provide a semiconductor device that can be 
fabricated with high controllability and with high yields, in which two or 
more semiconductor light emitting elements with emission wavelengths 
different from each other are integrated on a substrate. 
[0006] 

As described above, the conventional integrated-type semiconductor 
light emitting devices have many fabrication problems resulting from their 
structures, and it has not been possible to provide the devices with high 
yields and with good performance. In view of such a status of the prior art, 
an object of the present invention is to provide a high-performance 
integrated-type semiconductor optical device having a new structure, which 
can be fabricated with good controllability and with high yields. 
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*LC»o =J>^^7 hJi0J?M± N 0. 
*L <, l~8/<m#J;«)$ff:L <, 2-6^mA^o 



[0 0 3 8] fb6»#**»©fiRfilcfct 86**6 JHH 
-W-AdSfivtBfiEAa (MOCVDS) * fl^JBxt: 

(MBEifi) s >>W K7^f ^§h(iA7^ 

k swages (vpes) s TKte^^ (lpes) « 
[0039] &m(omtmfiL&jkttrm*s i& 

fi77?Ss *BOJKtt**ci6bTPft*ii«, MOCVDS 

%m^x 1 1 1 -vtRfb^N»M«tim-rs«i^ 

tr^^omSUty J$ft8ft6 5 0-7 5 0 b Cflg s 
V/I I IJt2 0-6 0gR (A10aAs©W) « 
0 0-6 0 0SK (I nGaAsP. A 1 G a 
I nP<Dii&) s T*6<W£»««av^D -v 
SR6 0 0-7 0 0°C. V/I I Itfc4 0-6 0 HR 
(AlGaAsOi^) &£V*{.*3 5 0-5 5 OgR 
(InGaAsPs A 1 G a I nPCDt§£) Tf5?CD# 

[0040] §&ft&Btibh*zm#£v<y$-mfcmL 

*i. .SW(*T»5Ci:tf»* L<. *«*>»c»i, SiN 
xE SiO^JKs SiONl, AljOjJBt, ZnO 
^ S i Cm%.Vt7*)l,7TXS ifr<bt£2>&frib&tR 
^nsCWSU^ tV»(D*.iS iNxIR-C 

[0 0 4 1] *e«ffll±i-r«i % SSSffMt^c I63»BI± 

*c jbse-t s«ffia. a w v }»r > «- 5tgi it 
[0042] ttm&^mt&fGT'^ xms^mm-rz 

3b^T- g S fc HfB0)fllat & « KB 

ftfg© A l liNS**^ W ^ ^B % c h § 

[0 0 4 3] *«WO*»(*J«t ? ^W X«Bli**(*b 

(iSSA 1 G a A s ^ (iJ$g 7 8 0 nmi£Gf) , A 1 G 
a I nPS (ilS56 0 >0 nm$) ; InGaNS (iftg 




4 00nm)£f) ) , ilftfflfl-^lS (il^I nGaA 

i . 5/jmf) i— - yr^^-smm^m < i 

n G a A s S**^#F?SttJi/G a A s £££ A3 £ 
98 0nmj£$, I n G a A s PH#*#F*gttS/ 1 
nP*SS:fflVM,14 80nm!ffMif) U~ f^ifO 

i*# ) istia-r £ c: t **-ct* . mmm u— r-ca* # 

(c t'- A#H#teiSV vu— tfi<7 r 4 fc 

-if ja*M=J8na»3iasi=ar if oa**^ *-k(led) 

[004 5] 

[ n«« ] amm&mzmf x*%pji zzt= izmrn^ 

a 2 &frtM2&m Z&tfL-t & ZtizJ: O-^ffoE-rA 
AHaSrSESLfc. befell 2 (a) -132 ( f ) (c 

[0 04 6] &mz. (lOOffiH^nlGaA 
sSt2 1 lc7)^®(C m.fci'Vay ( S i Nx) 2 1 
2*PCVDJ6"CjfiWLfe. ifilKLfcH^Ua^JH 
(c y *hV Vfyy < ~mX' [0-11] umzwv 
&H5 OumcnmUUZ 1 5 ^m-fo0PS$:fcttT^ 
Lfc. CcogHPgBSrgj^s^mX-y-f-^U ?f (A 
1..A2, A3) £»iftU: (02 (a) ) . Z<r>$> 
fc, RW-l^AhSr^U 7* hVVifyy 
X"J -/ iSUECOmffiCDS i N x.miZ [0-11] ^T|6]tC; 

4jumX7f>-/t, ?fB£^j£L*: (02 (b) ) . 

[0 04 71 8*:, MOCVDffit=J:0« (Al, A 
2. A3, B ) m$0. 2^miOnlGaAsA 

•y7r^2 1 3. J¥S 1 . 5//m«0nMA l,, 6 Ga,. 5 
As?7'fHi2 14 S-^)SL^*>^, TMA<D«& 
2rf?±LTff$5 0nmcOGaAs-vg't4S2 1 5£j&£ 
U Cl^$>tTMGi:TMA$r|B|B#{c:«J&LTJI^ 1 . 
2/im«plAl 0 . 5 Ga,, 5 As?77 FJB2 1 6 £ f£ 
j£U WT/TMAO«&£fi'jkLTJP£0. 5AemcO P 
SGaAs3>-^^hji2 1 7*r#J*Lfc (02 

(c) ) . 

[0048] zcoht. ythovi/yy 4-mtzi. 

9, S i Nx«2 1 8ZmB<r>tm2>®<D±.mtWi3 



) 001-237495 (P20 0 1-2 3JL8 

xvzemmizjmLti. mmizisitxhzwftL. y 
xhvvyyyj-mx-v -vi;mvmm<7)s i Nxi 

IZ [0-1 1] *-(6ltC#Uf6(S5Am<0ggPSPSrJgBgL 
fc. i<Og3Pg|5^gg§4^mX-y^>'^t. ?»C£JIM 
Lfc (02 (d) ) . 

[0 04 9]&fc, MOCVDSWOKAl, A 
2, A3. C) fit, StfMOCVDifcfcliOaESO. 
2xtm<0S i H-7nlGaAsA' 7 77l (n = l x 

10"cm-5) 219,f?l. 5Atm£7)S i H-rn 
MAl 0 . 75 Ga 0 . 26 As!gl?7-/h'ji (n-lxlO 
18 cm" 3 ) 22 0, «$0. 15Atm«Si K-rni 

(Alo. 7 Ga 0 , 3 ) o.5 I n 0 . 5 P^2^7-y HJf (n = 

lxl0 18 cm- 3 ) 2 2 1, U§5 0nm(?)7VK-7 

(A l o . 5 Ga 0 . 5 ) o.5 I n 0 . 5 P3t^ K*2&4Wiflf 
§5nra07y)<-7 ( A 1 0 . 5 Ga 0 . B ) o. 5 I n„. 5 P 
^vrmtzlfettitimz 5~6nmOTyK-rGa 
o.44 I no. 56 P#F« (3®) trtthEMMttW 

(TQW) vS1±S2 2 2, J¥£0. 1 5 AimcOZ n F- 
7pI (A l,. 7 Ga,. 3 ) o.5 1 n 0 . 5 PSfll?7-yFJl 

( P = 7xl0"cm-3) 223,f$l. 2um(?)Z 
nK-7plA l ) ., 5 Ga )i!S Asg2?77Hl (p 
= lxl0 18 cm" 3 ) 224, I$0. Um<OZnK 
-7nlA 1 M Ga 0 , s Asffl (p=lxl0 18 c 
m" 3 ) 225,f§0. 5^m(OZnH-7piGaA 
sa>?7hM ( n= 1 xl 0 19 cm-3) 2 2 6£H<fc 
mm-th Ztiz£<0 y-fiX^f-uHBZ&MBL Lti (02 

(e) ) . 03l±, ZCOXffl&V&f&Om&mZTFti, 
<r>X'bh. 

[00 50] S iNx«2 lSSrXy^y^ - 
izX'O^Ltz. :<okS. SiNxjRa|»£(cfcHffllr 

<T>fot. SmizmfS i Nxl2 2 7£j£J|gU 
UV^^-f-ffitciO, ?lBfcJ:U'?lCOS2JltfD± 
SE^tC [0-11] ^W*l>'&iH3,umCDllPgB£ 

[0051 ] ^£7)^, mA2<7>±MX-W®S:ftm-h£ 
PiC pWt&2 28£i«U ifiJlOOMm^t 
»<Lfcafc. n!lffi2 2 9JIfL, 7n^Lfc 

(02 ( f ) ) . £ 3 LT^SL/^xa-J^L 
T, !T*ajl«lfflf&»J« (18:^) -rsiot^ 
■yy^-lzmiHL, U-fSrffRLfc. I«t#<0« 
ffi|§^i:2 5 0^miL^. SWBJB2 0%-»*BBB8 0 



(6) 



[0 0 5 2] 

[H 3 ] -tfttyoy^mfrJiT'U im&(DW&&^z 
[fj^©&efl] 



1 1 1 


: 


1 1 2 




1 1 3 


: m2ffiwkm 


1 1 4 


: ir $-mi mmaja 


1 1 5 




1 1 6 




1 1 7 




118. 




119: 




12 0: 


SIS 


12 1: 


«@ 


Al : 




A2 : 





A3 : sri-msm 

B : A lift 

C: 312ift 

D 1 : U -y xgjS 

D 2 : »J <y S/S 

E: y-y^Sf 

F : »J -yxgr» 

2 11: S£ 

2 12: S iNxi 

2 13: SliA-777l 

214: mimnm?^v vm 

2 15: ffiliftr3t£fl 
2 16: miffipMV^y 

217: mim^>z / ? vm 

2 18: SiNxggi 

2 19: i2«A'.y77l 

2 2 0 : ^2in^l^7»yKi 

22 1: i2«nIg2^5yKI 

2 2 2: IS2«iSt£e 

2 2 3 : S2i»plil^7.y KJ1 

2 2 4 : i2ip^2^7.y|>'I 

2 2 5: ^2«*fag 

2 2 6: m2?Sr7>>$77 VM 

2 2 7 : S iNxflS 

2 2 8: plfg 

2 2 9: nl*g 



[01] 



[03] 




3IA 1, A 2, AS 
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223 
224 
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^221 
220 
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^217 
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-215 
-214 
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